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Phytochemistry }^ s developed as a distinct discipline, 
deals with chemical structure, biosynthesis, natural distri-
bution and biological functions of organic substances 
accumulated by plants investigation of drug plants used in 
indigenous medicine in India. Since 1940 new vegetable drugs 
have came into use so much that approximately one third 
of the pharmaceuticals are of the nature's origin. A much 
greater emphasis on the exploitation of plants as possible 
sources of new chemicals is to be expected in future. 
Although our country abounds in medicinal herbaceous 
flora, very few indigenous plants have been subjected to 
phytochemical studies for the characterization of active 
principles. This inspired us to investigate some medicinally 
important plants for the presence of active compounds of 
possible therapeutic values. The flavonoids, a comparatively 
neglected class of natural metabolitics, have recently att-
racted attention due to their physiological importance. 
The term Flavonoid covers a large group of naturally 
occurring compounds in which two benzene rings are linked 
by a propane bridge i.e. having Cg - C^ - Cg carbon skeleton 
except in isoflavone in which the arrangement is C^-C-C-C 
C. 
(1) 
Although there are many hundreds of differently 
substituted flavonoid aglycones which have been very syste-
matically reviewed by Wollenweber and Dietz . Most of these 
occur as glycosides with different combination of sugars 
attached to hydroxyl groups. The sugars are often further 
substituted by aryl residues. 
The importance of flavonoidic conpounds in the tanning 
of leather, the fermentation of tea, the manufacture of cocoa 
and in the flavour qualities of food stuff is well establish-
ed ' , Certain flavonoids are among the earliest known natural 
dyestuffs. They are widely used as antioxidants for fats 
4 a b 
and oils ^' .The potent uses of flavonoids may be listed as 
c 6 7 
contraceptive drugs, heart stimulants , antiviral analgesic 
g 
and bronchodilator agents . Such compounds have also shown 
spasmolytic and antihistamine and, anthelmintic , vitamin F 
activities. These compounds are also used for treatment of 
12 
allergic diseases 
Extensive screening programmes of plant products for 
anticancer drugs, it is not surprising that claims have been 
made that flavonoids may contribute to, or be effective in 
combatting certain types of cancer. Several flavonoids are 
moderately active against laboratory cultures of malignant 
cells, eupatin, eupatoretin, eupatorin, centaureidin and 
3, 4 •-dipnethyl quercetin are quite active against Eagles 
carcinoma of the nasopharynx in cell cultures. 
STRUCTURE DETERMINATION OF FLAVONQID GLYCOSIDES 
The structure elucidation of glycosides consists in 
identification of the aglycone and the sugar parts and 
establishing their linkage. 
There are various methods generally used for structure 
determination, such as colour reactions^ , degradation'^ '-^ ^ 
physical methods and synthesis. The physical methods and 
synthesis are of key iirportance for coirplete structure eluci-
dation of flavonoids. 
Physical Methods 
The physical methods generally enployed in the identi-
fication and structure analysis of plant pigments are chroma-
20 21 tography, U.V. ' and NMR spectroscopy and mass spectrometry. 
Among the physical methods, U.V, NMR and mass spectrometry 
are most dependable tools for the structure determination 
of flavonoids. 
Known glycosides are readily identified by the results 
of the acid and enzymatic hydrolysis, R^ values of aglycones 
and glycones, colour reactions and direct comparison with 
authentic samples. 
Identification of new glycosides requires more careful 
analysis. The preliminary studies viz. R^ value, U.V. spectra 
and acidic and enzymatic hydrolysis can be carried out on 5-iO 
mg of material. The conprehensive structure of glycoside Is 
established by the help of ^H-NMR, spectroscopy and mass 
spectrorretry besides chemical methods. 
ULTRA-VIOLET SPECTROSCOPY 
U l t r a - v i o l e t s p e c t r o s c o p y h a s become an e f f e c t i v e 
t e c h n i q u e f o r t h e s t r u c t u r e e l u c i d a t i o n of F l a v o n o i d s f o r 
two main r e a s o n s , v i z (a) a s m a l l amount of p u r e m a t e r i a l -
i s r e q u i r e d , (b) t h e amount of s t r u c t u r a l i n f o r m a t i o n g a i n e d 
from a UV s p e c t r u m i s c o n s i d e r a b l y enhanced by t h e u s e of 
s p e c i f i c r e a g e n t s wh ich r e a c t w i t h one o r more f u n c t i o n a l 
g r o u p s on t h e f l a v o n o i d n u c l e u s . The a b s o r p t i o n maxima of 
f l a v o n e s h a v e b e e n c o r r e l a t e d t o t h e p r e s e n c e of a c innamoyl 
(23) and b e n z o y l ( 2 b ) g r o u p i n g s , t h e fo rmer g i v i n g r i s e t o 
t h e h i g h wave l e n g t h band a t 300-380 nm(Band-I) and l a t t e r 
t o t h e low wave l e n g t h band a t 240-285 nm ( B a n d - I I ) . 
F l a v o n e s and f l a v o n o l s w i t h i n c r e a s i n g o x y g e n a t i o n 
of r i n g 3 r e s u l t s i n a b a t h o c h r o m i c s h i f t of b a n d - I . B a n d - I I 
a p p e a r s as one p e a k ( a t a b o u t 270 nm) in compounds w i t h mono 
s u b s t i t u t e d B-Ring , b u t as two p e a k s o r one p e a k ( a t a b o u t 
258 nm) and a s h o u l d e r ( a t a b o u t 272 nm) when a d i o r t r i o 
21 23 24 
s u b s t i t u t e d B-Ring i s p r e s e n t ' ' . I s o f l a v o n e s , f l a v a -
nones and d i h y d r o f l a v o n o l s a r e g r o u p e d t o g e t h e r b e c a u s e t h e y 
a l l l a c k c o n j u g a t i o n be tween t h e A and B - r i n g s . T h e i r U.V. 
s p e c t r a a r e r e a d i l y d i s t i n g u i s h e d from t h o s e of f l a v o n e s as 
t h e y n o r m a l l y e x h i b i t a low i n t e n s i t y b a n d - I a b s o r p t i o n which 
o f t e n a p p e a r s as a s h o u l d e r . I n i s o f l a v o n e s b a n d - I I a p p e a r s 
a t 245-270 nm w h e r e a s f l a v a n o n e s and d i h y d r o f l a v o n o l s e x h i -
b i t b a n d - I I a b s o r p t i o n maxima i n t h e 270-295 nm r e g i o n , 
21 The u s e of r e a g e n t s s u c h as a lumin ium c h l o r i d e , 
sod ium m e t h o x i d e , sod ium a c e t a t e and b o r i c a c i d wh ich p r o d u c e 
s h i f t s i n t h e maxima in a c c o r d a n c e w i t h t h e l o c a t i o n of t h e 
v a r i o u s f u n c t i o n a l g r o u p s i n t h e f l a v o n o i d n u c l e u s has made 
i t p o s s i b l e t o d e t e r m i n e t h e s t r u c t u r e of some f l a v o n o i d 
compounds on t h e b a s i s of t h e i r s p e c t r a a l o n e . 
The u l t r a - v i o l e t s p e c t r a of t h e b i f l a v o n o i d s a r e v e r y 
s i m i l a r t o t h a t of m o n o f l a v o n o i d s w i t h t h e o n l y d i f f e r e n c e 
t h a t t he m o l e c u l a r e x t i n c t i o n c o e f f i c i e n t of t h e b i f l a v o n e 
i s a p p r o x i m a t e l y d o u b l e as compared t o t h a t of c o r r e s p o n d i n g 
monof l avono id u n i t . Th i s d e m o n s t r a t e s t h e p r e s e n c e of two 
i s o l a t e d c h r o m o p h o r e s of f l a v o n o i d s p e r m o l e c u l e of a b i f l a -
v o n o i d . 
NUCLEAR MAGNETIC RESONANCE (^H-NMR) SPECTROSCOPY 
The a p p l i c a t i o n of n u c l e a r m a g n e t i c r e s o n a n c e s p e c t r o -
s c o p y has p r o v e d t o be tfae mos t p o w e r f u l t o o l i n t h e s t r u c t u r e 
d e t e r m i n a t i o n of f l a v o n o i d s . By t h e use of p r o t o n NMR s t u d i e s 
of s i l y l d e r i v a t i v e s , ^ d o u b l e i r r a d i a t i o n ^ t e c h n i q u e ^ ^ ^ ^ 
s o l v e n t i n d u c e d s h i f t s t u d i e s ^^ ^^^ ' 2'^'2® and l a n t h a n i d e 
29 
i n d u c e d s h i f t s t u d i e s (LIS) , i t has been p o s s i b l e t o e l u -
c i d a t e f u l l y t h e s t r u c t u r e of f l a v o n o i d s o c c u r r i n g even i n 
minor q u a n t i t i e s w i t h o u t r e s o r t t o t e d i o u s and t ime consuming 
chemical d e g r a d a t i o n and s y n t h e s i s . 
The v a l u a b l e c o n t r i b u t i o n in t h i s f i e l d has been made 
by Batterham and Highet-^^, Mabry^^*"'^ Mass ico t^^ , Clark-Lewis^- ' , 
Kawano P e l t e r and Rahman ~ . The most commonly occu r r ing 
hydroxy la t ion p a t t e r n in n a t u r a l f l avonoids i s 4 ' , 5 , 7 - t r i -
hydroxy system ( 3 ) , 
The chemical s h i f t s of the p ro tons of r i n g s A and B 
prove to be independent of each o t h e r , bu t are a f f e c t e d by 
30 the na tu re of r ing -C . The peaks a r i s i n g from r ing-A in most 
f l avonoids occur u p f i e l d from the o t h e r peaks and are r e a d i l y 
r e cogn i s ed . Thus examinat ion of an u n f a m i l i a r spect rum w i l l 
commonly s t a r t by the r e c o g n i t i o n of these peaks, which w i l l 
of ten allow the na tu re of r i n g A and C, and the c l a s s of 
compound, in hand, t o be i n f e r r e d . The remaining peaks in the 
aromat ic r eg ion w i l l r e v e i l the p a t t e r n of oxygen s u b s t i t u t i o n 
of r i n g - B , and confirm the n a t u r e of r i n g - C , The r e c e n t 
technique of p r e p a r i n g s i l y l e t h e r d e r i v a t i v e s f o r pro ton 
NMR s t u d i e s has not only overcome s o l u b i l i t y problem but 
a l s o has c o n t r i b u t e d towards the s i m p l i f i c a t i o n of s p e c t r a . 
The two A-r ing p ro tons of f l avonoids w i t h the 5 ,7 -
hydroxy la t ion p a t t e r n give r i s e t o two d o u b l e t s ( j = 
ITtS u d 
2.5 Hz) between ^ 6-6 ,7 from t e t r a m e t h y l s i l a n e (TMS) . These 
are , however, small but p red ic tab le va r i a t ions in the chemical 
sh i f t s of the C-6 and C-8 proton s ignals depending upon the 
5- and 7- s u b s t i t u e n t s . 
In flayflnones, the 6,8-protons give a s ing le peak 
near £ 5.95; with the addit ion of a 3-hydroxy group (f lava-
nonols) the chemical sh i f t s of these protons are s l i g h t l y 
a l t e red and the pa t t e rn changes to a very s t rong ly coupled 
p a i r of doub le t s . The presence of double bond in ring-G of 
flavone and flavonols causes a marked down f i e l d s h i f t of 
these peaks, again producing the two doublet pa t t e rn ( o 6 - 6 . 7 , 
J . « 2.5 Hz) out of 6- and 8- protons, the l a t t e r appears 
downf i e ld . 
All B-ring protons appear around(5 6 .7 -7 ,7 , a region 
separate from the usual A-ring protons . ThCoSignals from 
. the . aromatic protons of an unsaturated B-ring in a flavanone 
appear as a broad peak, centered a t about 0 7 .45. In flavones 
the presence of the C-ring double bond causes a s h i f t of the 
2*,6*-protons and the spectrum shows two broad peaks, one 
centered a t 5 8 (2*, 6') and the other at($ 7. 6 ( 3 ' , 4 •, 5') "^ ^ . 
With the introduction of a 4 '-hydroxyl group the B-
ring protons appear e f f e c t i v e l y as a four peak p a t t e r n . Such 
type of pattern is ca l led A.Bj p a t t e r n . In t roduct ion of one 
more subs t i t uen t to ring-B gives the normal ABC pa t te rn , 
The hydroxyl group increases the shie lding on the adjacent 
3«,5«-protons and t h e i r peaks move s u b s t a n t i a l l y upfield. 
8 
2',6'-protons of flavones give signals centred at about 
^7.35. Introduction of 2,3-double bond (flavones and flavonols) 
again causes these protons to resonate at much lower field 
( S 8) . 
In flavones and isoflavones of normal structure, the 
olefinic protons give rise to signals near^ 6.8 and5 8.3 
respectively. The position of these olefinic peaks depends 
upon the substitution of rings A and B, the electron donating 
groups causing upfield shifts and the electron withdrawing 
groups causing downfiftld shifts. 
The spectra of flavanones (saturated heterocyclic 
ring) contain ABX multiplets arising from the C-2 protons. 
The C-2 proton is split by the C-3 protons into quartet 
(J ._ « 5 Hz, J*.«.^ „ « 11 Hz, double doublet) and occurs near cis trans 
^5.5 depending upon the substitution of ring-B. The two C-3 
protons occur as two quartets (Jj^^j^ H-3b " ^^ "^ ^ at5 3.0. 
However they often appear as two doublets, since two signals 
of each quartet are of low intensity. The C-2 proton in 
dihydroflavonols appears near^4.9 as a doublet (J = 11 Hz) 
coupled to the C-3 protons which comes at about§4.2 as 
doublet^^. 
Methylatl6n of a hydroxyl group commonly produces an 
upfield shift i^0,2 ppm) of the signals of ortho protons with 
a some what smaller effect on those of para protons. Acety-
lation of the hydroxyl group, as expected, causes downfield 
shifts of the ring protons. 
Sugar protons 
The protons of the sugar moiety in flavone glycosides 
are denoted as C-l", C-2" and so on, while the protons of the 
terminal sugar in disaccharides are designated as C-1"',C-2' '* 
and so on. In the PMR spect ra of TMS der iva t ive of the gly-
coside, the non anomeric protons resonate between 6 2.9 - 4 . 3 . 
while the anomeric protons resonate between g 4.3 - 5.8. The 
axia l anomeric protons are observed between 5 4 . 3 - 5.0 and the 
equa tor ia l anomeric protons be tween^4.7 - 5 .8 . The chemical 
s h i f t of the C-1* proton of the sugar d i r e c t l y attached to 
the flavonoid hydroxy! group depends both on the nature of 
the flavonoid and on the pos i t ion and s tereochemist ry of 
attachment to i t . For ins tance , in flavone glycosides with 
sugar on e i t h e r C-5,C-7 or C-4 ' , the C-1" proton s ignal 
appears nea r^ 5.0, while in f lavonol 3~0-glycosides the C-i" 
proton s ignal appears much more downfield i . e . at a b o u t ^ 5 . 8 . 
The coupling constant of C-l" proton with C-2" proton in 
21 p-linked glucosides is about 7 Hz , due to d i a x i a l coupling 
In the n a t u r a l l y occurring oC- l inked rhamnosides, the diequa-
t o r i a l coupling between H-l" and H-2" gives r i s e to coupling 
37 constant of only 2H2 , The rhamnose C-methyl appears as a 
doublet , (J « 6.5 Hz) or mu l t ip l e t in the region ^0 .8 - 1.2. 
10 
MASS SPECTROMETRY 
Routine methods have been developed for the analysis 
of flavonoid aglycones and glycosides in the form of their 
•5Q "JQ AQ 
permethyl e t h e r s , perdeuteriomethyl e thers ° ' - ' ^ ' and 
t r i i re thyl s i l y l ethers'^^'^^^ 
Flavonoid Aglycones 
Mass spectroiretry is an es tab l i shed tool in the ana-
43 l y s i s of flavonoid aglycones , in many cases i t yields 
su f f i c i en t information to e luc ida t e t h e i r s t r u c t u r a l type 
and s u b s t i t u t i o n pa t t e rn . 
Flavones were among the f i r s t flavonoids to be analysed 
by mass spectrometry. The most useful fragmentations in terms 
of flavonoid i den t i f i c a t i on are those which involve cleavage 
of Intact ring-A and ring-B fragments. Although the base 
peak for most flavone aglycones is molecular ion, M"*", however 
[M-COJ''"and fragments A* and B"^ (pathway I) are prominent. 
43 Kingston has discussed in d e t a i l the mass spect ra 
of a large number of flavones, flavonols and t h e i r e ther 
de r i va t i ve s . Following gene ra l i sa t ions have been suggested 
for the fragmentation of monoflavones. 
(a) Flavones having four or more hydroxyl groups read i ly 
undergo fragmentation, apparent ly because of the i n s t a b i l i t y 




























(b) Flavones wi th fewer than four hydroxyl groups tend t o 
under go decomposi t ion p redominen t ly by way of Re t ro -
44 45 
D i e l s - A l d e r p rocess ' t . T h i s and o t h e r common fragmen-
t a t i o n p r o c e s s e s are shown in scheme I us ing ap igen in 
44 
(3) as a t y p i c a l example. 
(c) A(M-l) ion i s of ten found in the mass spec t rum of f l a v o n e s , 
i t s o r i g i n i s , however, o b s c u r e , 
(d) The p resence of ion (c) (Scheme I) , f r e q u e n t l y mojre 
i n t e n s e when a 3-hydroxyl group i s p r e s e n t , i s a t t r i b u t e d 
t o the a l t e r n a t i v e mode of R e t r o - D i e I s - A l d e r f ragmenta-
t i o n . 
(e) Doubly charged ions are f r e q u e n t l y p r e s e n t . 
(f) When h e a v i l y s u b s t i t u t e d w i th hydroxyls and methoxyls , 
the f lavone tend t o fragment in a l e s s p r e d i c t a b l e manner, 
j retro-Die I s - A l d e r p roces s becomes i n s i g n i f i c a n t and the 
spectrum i s dominated by the molecular ion and ions a t 
M-15, M-28 and M-43^^ '*^ . 
13 
Flavonoid Glycosides 
T rad i t i ona l ly , the s t r u c t u r e of flavonoid glycosides 
is elaborated a f t e r p a r t i a l or complete hydrolysis leading 
f i n a l l y to cons t i t uen t aglycone and the sugar residues ' 
A considerable amount of work employing a n a l y t i c a l , physio-
chemical and syn the t i c methods i s involved in order to e s t a -
b l i sh the type of aglycone, i t s subs t i t u t i on pa t t e rn and the 
pos i t ion of linkage of sugar moiety; the sequence of sugar 
and the in te rg lycos id le linkage in flavonoid o l igosacchar ides . 
The pos i t ion of a sugar residue in a flavonoid aglycone 
can be e a s i l y recognized from the mass spectrum of the perme-
48 thylated glycoside . Sugars attached to pos i t ions 5 and 3 
are s p l i t off more read i ly than those a t pos i t ion 7 and as a 
r e s u l t the molecular ion peak is of very low i n t e n s i t y or 
t o t a l l y absent . On the other hand, 7-0-glycosides usual ly 
show an intense molecular ion peak amounting to 50% or higher 
of the base peak. The 4 ' - and 3-0-glycosides represent an 




Flavonoidlc Const i tuents from the leaves of Mallotus 
phi l jppinens is 
49 The genus Mallotus (family : Euphorbiaceae) ever 
green t r ees or shrubs d i s t r i b u t e d ch ie f ly in the t rop ica l 
and sub t rop ica l par t s of Asia and Aus t ra l ia , Twenty species 
are found in India . Some of the species are of medicinal 
importance , Mallotus p h i l l i p p i n e n s i s being used for t r e a t -
ment of skin d i seases . I t i s a lso used as a source of dying 
material to dye s i l k and wools. 
The presen t discussion deals with the s tudy of the 
i so l a t ion and cha rac t e r i za t ion of the leaf e x t r a c t s of Mallotus 
p h i l l i p p i n e n s i s . 
Dried and powdered leaves were exhaust ive ly ext rac ted 
with boi l ing acetone. The acetone e x t r a c t was concentrated 
f i r s t a t atmospheric pressure and then under reduced pressure . 
TLC examination to luen«-e thyl formate-formic a c i d , 5 : 4 j l 
(TEF) of the crude mixture showed two brown spots in U.V. 
l i g h t . Which were label led as MPg-I and MPg-II in the order 
of increasing R^ values . 
They were separated by paper chromatography and were 
character ized as quercetin-3-O-p-D-glucopyranoside and 
quercet in 3-0-oC-L-rhamnopyranoside r e spec t ive ly by chroma-
tographic and spec t r a l s tud ies and also by d i r e c t comparison 
with authent ic specimens. 
15 
Quercetin-3-0-p-D-ql<acopvranoslde (MPq-I) 
MPg-I yel low needle shaped c l u s t e r s , m.p. 235-236°C 
gave p o i s i t i v e t e s t s for f lavonoid g lycos ide^^. On acid 
hydrolys is i t gave quercet in and glucose as the hydrolysed 
products . Thus i t was a glucosdde of querce t in . That i t was 
a monoglucosdde of quercet in was ev ident from the H^-NiMR 
spec tra l data of i t s acetate (KPg-iA) as shown in the t a b l e - I . 
Table - I 
Chemical s h i f t s of the protons of MPg-IA 







Other Sugar protons 
Al iphat ic a c e t y l s 




6 .70(d , J=2 .5 Hz) 
7. 21 (d , J=2 .5 Hz) 
8 . 0 2 ( d , J » 2 . 5 Hz) 
7. 3 0 ( d , J » 9 Hz) 
7 . 8 8 ( q , J « 2 . 5 & 9 Hz) 
5 . 5 5 ( J = 7 Hz) 
3.80 - 5. 16 (m) 
1.88, 1.96, 2.13(S) 
2 . 3 1 , 2.43 (S) 
S = s i n g l e t , d » d o u b l e t , q « quartet ; spectrum run 
in CDCl- at 60 MHz, TMS as in terna l standard ( S s c a l e ) 
16 
The -^ H-NMR spectrum showed s ignals due to four phenolic 
acetyls a t ^ 2 . 4 3 (3H) , 2.31 (9H) and four a lcohol ic acetyls 
a t ^2 .31 (6H) , 1.96(3H) & 1.88(3H). The s ignals over the range 
6 3.80 - 5.16 account for the s i x protons of the glucosyl 
res idue . The remaining one appeared as a doublet centered 
a t ^ S . S S (J " 7 Hz) was assigned to the C-l* proton. The 
large coupling constant (J =: 7 Hz) due to t r a n s d i a x i a l coup-
l ing with 0-2" proton, indicated the Sugar linkage with p-
configurat ion. The A-ring protons at 6 and 8 pos i t ions appeared 
as two doublets at£ 6.10 (J = 2.5 Hz) and S 7. 21 (J = 2.5 Hz) 
respec t ive ly . The B-ring protons formed an ABx pa t t e rn chara-
c t e r i s t i c of 3'# 4* oxygenated f lavonoids. The 2 ' , proton 
appeared as a doublet a t 5 8.02 (J = 2.5 Hz) and 6-proton 
appeared as a qua r t e t a t 5 7,88 (J = 2.5 Hz and 9 Hz) respec-
t i v e l y . 
Hydrolysis of the permethylated glycoside gave 2,3,4,6 
Tetra-o-methyl-D-glucose and querce t in 5,7,3*,4*- tetramethyl 
e ther which with AlCl. showed a bathocromic s h i f t of band-I 
from 360-419 nm. Thereby suggesting tha t the glucose moiety 
was present a t the 3-posi t ion. Thus MPg-I was iden t i f i ed as 
quercetin-3-O-p-D-glucopyranoside (4) . 
"" OH toH 
HOCH2I 
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O u e r c e t l n - 3 - O - o C - L - r h a m n o p v r a n o s l d e (MPq-II) 
MPg-I I , a p a l e y e l l o w s o l i d , m . p . 186-187°C, gave 
g r e e n d o l o u r w i t h F e C l ^ , o r a n g e r e d c o l o u r i n S h i n o d a t e s t 
and p o s i t i v e m o l i s c h t e s t , i n d i c a t i n g i t t o be a f l a v o n o i d 
g l y c o s i d e . The c h r o m a t o g r a p h i c s p o t on p a p e r a p p e a r e d deep 
p u r p l e u n d e r U.V. l i g h t and t u r n e d y e l l o w on fuming w i t h 
Ammonia i n d i c a t i n g t h a t t h e 3 - p o s i t i o n may be s u b s t i t u t e d .Acid 
h y d r o l y s i s w i t h 6% a q , HCl gave an a g l y c o n e ( M P g - I I - H ) , m.p . 
314° which was i d e n t i f i e d as q u e r c e t i n by m . p . , R^ v a l u e 
and U.V. s p e c t r a l d a t a and a l s o by d i r e c t c o m p a r i s o n w i t h 
a u t h e n t i c s a m p l e . The s u g a r was i d e n t i f i e d as L rhamnose by 
p a p e r c h r o m a t o g r a p h y . 
The r e s u l t s of UV s p e c t r a of MPg-II-H and q u e r c e t i n 
a r e r e c o r d i n t h e t a b l e - I I . 
T a b l e - I I 





255, 270sh, 300sh , 371 
247sh , 322 
273 , 305sh, 333 ,458 
258sh , 274, 330, 388 
2 5 5 , 2 6 9 s h , 3 0 i s h , 
370 
247sh, 321(Dec) 
272, 304sh , 333, 438 
257sh, 274, 329 ,390 
(Dec) 
+ NaOAc+H.BO- 2 6 5 , 3 0 5 s h , 3 9 1 261 , 30 3sh , 388 
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The values of \ max of MP^-II-H and quercet in were 
found to be conparable. 
The configurat ion of the sugar moiety and the s t e r e o -
chemistry of i t s attachment in the glycoside were es tab l i shed 
by chromatographic and H-NMR s p e c t r a l s tudies of the hydro-
lysed products of permethylated glycoside and of the acely-
l a t ed glycoside MPg-II-A. The r e s u l t s of H^-NMR s tud ies of 
MPg-II A are shown in t ab le I I I . 
The H-NMR spectrum of MPg-II A showed an ABx pa t t e rn 
associa ted with r ing B protons giving a double doublet a t 
5 7.80 (J = 9 & 2.5 Hz), a doublet at 5 7.90 (J = 2.5 Hz) 
and an another doublet a t 5 7.46 ( J = 9 Hz) c h a r a c t e r i s t i c 
of 3*/ 4' oxygenated f lavonoids. 
Table - I I I 
The chem.ical s h i f t s of Protons of MPg-II-A (£ scale) 





H - 6 ' 
H-5" 
H-2", 3 " , 4" 3 
6 . 8 6 ( d , J » 2 .5 Hz) 
7 . 3 2 ( d , J = 2 . 5 Hz) 
7 . 4 4 ( d , J « 9 Hz) 
7 . 8 8 ( d , J = 2 . 5 Hz) 
7 . 7 9 ( q , J « 9 & 2 .5 Hz) 
3 . 22 - 3 .46 (m) 
4 . 9 3 - 5 .22 (m) 
C o n t d . . . 
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c o n t d . . . 
Assignments No, of protons Signals 
H-1" 1 5.66 (d, J = 2 Hz) 
Al iphat ic acetyls 9 1.96, 2.12 (S) 
Aromatic acetyls 12 2.33, 2.4 2 (S) 
Rhamonse methyl 3 0.88 (d, J « 6 Hz) 
S « S ing le t , d « doublet , m « m u l t i p l i t ; Spectrum run in 
CDCl^ a t 60 MHz, TMS as in te rna l s tandard . 
The two itie1:a coupled doublets a t 5 6.86 (J = 2.5 Hz) and 
0 7.32 (J • 2.5 Hz) were assigned to C-6 and C-8 Proton 
of ring A, The data c l e a r l y showed t h a t the aglycone pa r t 
of the glycoside was querce t in . A sharp doublet at 5 0.88 
(J « 7Hz) in tegrated for 3 protons fur ther confirmed tha t 
the sugar moiety was rhammose. The ace ty ls s ignals appeared 
at 5 1.97, 2.12 in tegra ted A for 9 protons (Three acetpxyls 
of rhamnose (unit) and ^ 2.31, 2.43 for 12 protons (four 
phenol ic acetoxyle. The sugar protons gave r i s e to two 
s e t s of mul t ip le ts one of ^ 3 . 2 3 - 3.46 assigned to H-5" and 
the other a t ^ 4.93 - 5.26 a t t r i b u t e d to H-2", 3",4", The 
anomeric proton (proton H-l") appeared as a doublet with 
J « 2 Hz at <3 5,68 showlngthat the C-l proton has an equa-
t o r i a l coupling with C_2 proton, thus rhamnose must form 
asOC-linkage to C-3 of querce t in . This is also in conformity 
with the fact t h a t a l l the na tu r a l l y occuring rhamnosddes of 
20 . 
known s t r u c t u r e sG f a r r e p o r t e d h a v e a n o C - c o n f i g u r a t i o n 
5 2 i n t h e p y r a n o s y l form 
The h y d r o l y s e d p r o d u c t s of p e r m e t h y l a t e d g l y c o s i d e was 
i d e n t i f i e d as 2 , 3 , 4 t r i - o - m e t h y l 1,-Rhamnose by c o m p a r i s o n of 
R^ on TLC and q u e r c e t i n 5 , 7 , 3 ' , 4 * t e t r a m e t h y l e t h e r by U.V. , 
NMR s p e c t r a l s t u d i e s . The r e l e a s e of 2 , 3 - 4 t r i o m e t h y l - L -
rhamnose u n i t i n g l y c o s i d e was p r e s e n t i n t h e p y r a n o s y l forir, 
l e a v i n g o n l y t h e C , - Hydroxy l g r o u p f o r g l y c o s i d i c l i n k a g e . 
The p o s i t i o n of s u g a r l i n k a g e i n t h e g l y c o s i d e was 
d e t e r m i n e d by U,V s p e c t r a l d a t a of t h e p a r t i a l l y m e t h y l a t e d 
a g l y c o n e o b t a i n e d on a c i d h y d r o l y s i s of p e r m e t h y l a t e d g l y c o s i d e , 
w i t h d i o g n o s t i c s h i f t r e a g e n t s . A b a t h o c r o m i c s h i f t of 61 nm 
( f rom 360 t o 421 nm) i n b a n d - I w i t h A l C l - and a n e g l i g i b l e 
c h a n g e on a d d i t i o n of HCl c l e a r l y s u g g e s t e d t h a t rhamnose 
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m o i e t y was p r e s e n t i n t h e 3 - p o s i t i o n of q u e r c e t i n c o n s i d e r i n g 
t h e above f a c t s , MPg-I I was i d e n t i f i e d as q u e r c e t i n - 3 - 0 - o C - L -
rhmno p y r a n o s i d e { 5 ) . 
( 5 ) 
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Extractionoof Flavonoids from the leaves of Mallotus 
phllippinensls Family (Euphorbiaceae) 
Leaves of Mallotus phllippinensls family (Euphorbia-
ceae) were procured from Royal Botanical Garden, Godawari, 
Lalitpur, Nepal, India. The dried and powdered leaves (3 kg) 
were completely exhausted with hot acetone and the acetone 
extract was concentrated first at atmospheric pressure and 
then under reduced pressure. 
A gummy dark green mass was obtained. This was treated 
with petroleum ether (60-80°) and benzene till the solvent in 
each case was almost colourless, to remove non flavonoidic 
and resinous matter.The gummy mass was refluxed with ethyl 
acetate for 24 hrs and filtered. The filtrate was evaporated 
to dryness and the residue was dissolved in methanol and 
dried under reduced pressure to give a dark brown semi solid 
residue (25 g) which responded to the usual colour test for 
flavonoids. 
Chromatographic examination of the semi solid mass 
The semi solid mass (25 g) dissolved fnimethanol was 
subjected to chromatographic analysis on whatman No. 1 
filter paper enploying both the ascending and descending 
techniques. The developing solvent systems used were : 
1. n-Butanol « acetic acid - water (4»1J5 5BAW) upper layer 
2. t-Butanol - acetic acid - water Oil", l) 
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3» Ace t i c ac id - wa te r Cl5j85) 
4 . Ace t i c acid - w a t e r ( 3 0 J 7 0 ) 
The chromatograms were run in the so lven t systems 
( l ) # (2) and ( 3 ) , (4) f o r 12 and 6 h r s r e s p e c t i v e l y and 
d r i e d a t room t e m p e r a t u r e . The chromatograms on examina t ion 
under UV l i g h t r e v e a l e d only two f l a v o n o i d i c spo t s MPg-I 
and MPg-Il in each of the above s o l v e n t sys t ems . 
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Pur i f i c a t i on of Flavonoldlc mixture by preparat ive paper 
chromatography j 
The crude f lavonoldlc mixture was dissolved in 
methanol and applied as a s t reak from a wide band p i p e t t e 
on Whatman No. 1 f i l t e r paper. An e l e c t r i c hot air blower 
was used for the solvent evaporat ion. The chromatograms 
were developed in the solvent system (l) for 12 h r s . After 
drying* the bands were marked under UV l i g h t , ca re fu l ly cut 
s epa ra t e ly as MPg-I (R^,0.58) and MPg-II (R^, 0 .74) . Each 
band was extracted with methanol. On recovery of the solvent 
the residue was dissolved in acetone, f i l t e r e d and evapo-
ra ted to give a yellow so l id conpound. I t s homogeneity was 
fu r the r checked by two dimensional paper chromatography 
using butanol -ace t ic acid-water {3»lsl) as the f i r s t deve-
loping solvent and aq, ace t ic acid (1590 as the second 
developing solvent . 
MPq-I 
MPg-I was e lu ted with methanol and c r y s t a l l i z e d from 
EtOAC-MeOH as yellow needle shaped c r y s t a l s , m.p. 235-236°C, 
R^  0.58 (BAW) . 
Acetylat ion of MPq,i 
MPg-I (80 mg) was acetyla ted with pyridine ( l ml) and 
ace t i c anhydride (2 ml) by heating on a water bath for 2 h r s . 
I t was then cooled to room temperature and poured on to 
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crushed i c e . The separated so l id was f i l t e r e d , washed with 
water and dr ied . It was c r y s t a l l i z e d from CHCl.-MeOH as 
co lour less needles. The H-NMR s tud ies has revealed i t s 
s t r u c t u r e as quercetin-3-O-B-D-.glucos ide oc taace ta te 
(MPg-IA) . 
^H-NMR(CDC1J» v a l u e s on S s c a l e 
6 .70 ( l H , d , J » 2 .5 Hz, H-6) ; 7 . 2 1 ( l H , d , J » 2 .5 Hz, 
H-8) / 8 . 0 2 ( l H , d , J « 2 .5 Hz, H - 2 ' ) ; 7 . 3 0 ( l H , d , J » 9 H z , H - 5 ' ) ; 
7 .88 ( l H , q , J • 2 .5 Hz & J « 9 Hz, H - 6 « ) ; 5 .55 ( l H , d , J = 
7 Hz, H-1") ; 3 . 8 0 - 5 . 1 6 (m, 6H of g l u c o s y l r e s i d u e ) ; 1 .88 , 
1 .96 , 2 . 1 3 (12H, f o u r a l c o h o l i c a c e t y l s ) ; 2 . 3 1 , 2 . 4 3 (12H, 
four phenolic a c e t y l s ) . 
Hydrolysis of MPq-I 
An alcoholic so lu t ion of MPg-I (10 mg) was heated 
with 8% aq, HCl on a water bath for 2 h r s . The yellow 
so l id thus separated was f i l t e r e d , washed well with water 
and dr ied . I t was c r y s t a l l i z e d from methanol as yellow 
needles, m.p. 315°C, R^  0.21jBPF (benzene, pyridine formic 
acid, 36:9»5) identi f ied as querce t in by UV spec t r a l s t u d i e s . 
UV s p e c t r a l data of MPg-IH ( "N nm) 2 ^ max 
MeOH 255 , 270 s h , 300 s h , 371 
+ NaOMe 247 s h , 322 
+ A l C l . 273 , 305 s h , 333 , 458 
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+ NaOAc 258 sh, 274, 330, 388 
+ NaOAc + H^BO^ 265, 305 sh, 391 
Chromatographic Identification of sugar 
The filtrate was passed through a polyamide column 
to remove traces of aglycone matter. The eluate was then 
neutralized with Amberllte IR-45 (OH), filtered and evapo-
rated to dryness in Vacuo. The residue was examined by 
paper chromatography (BAW) and the chromatogram was deve-
loped by spraying with aniline hydrogen phthalate and 
heating at/-^ 110°C for 5 minutes. The sugar (R, 0.18^ was 
identified as glucose by comparison with authentic sarrple 
(R^, shade In UV light and Co-chromatography) . 
Permethylatlon of glycoside (Hakomori's method ) 
NaH (500 mg) was stirred with DMSO (30 ml) at 80°C 
for 30 minutes, under N gas. To this reagent, a solution 
of glycoside (100 mg) in DMSO (20 ml) was added and the 
reaction mixture was allowed for 1 hr, stirring at room 
temperature. Methyl iodide (10 ml) was added and the reaction 
mixture was further stirred for 4 hrs. The reaction content 
was poured Into Ice water and extracted with ethyl acetate, 
washed with water, dried over l^SO. and evaporated under 
reduced pressure to get an oily product. The oil was 
resolved on preparative TLC using benzene-acetone (4:1) 
as the developing solvent system to get permethylated 
glycoside (MPg-IhO . 
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H y d r o l y s i s of pe r r r e thy la t ed g l y c o s i d e 
MPg-IM on ac id h y d r o l y s i s a f forded q u e r c e t i n 3 ' 4 ' -
t e t r a m e t h y l e t h e r (MP -IMH) and 2, 3, 4, 6 - t e t r a - O - m e t h y l - D -
g l u c o s e R^ 0 .64 , TLC ( s i l i c a g e l , G), to luene-methano l 
(4»1) . 
Quercetin 5, 7* 3 ' /4 • - tetramethyl e ther (MP -IMH) 
I t was c r y s t a l l i z e d from CHCl.-MeOH as l i g h t yellow 
n e e d l e s (-^10 mg) , m.p. 194-195°C. 
UV absorption maxima (\_^  nm) 


















MP - I I was e l u t e d wi th MeOH and c r y s t a l l i z e d frorr 9 
methanol as yellow need le s (300 mg) . m.p. 186-187°C, R^ 
0 .73 (BAW) . 
A c e t y l a t i o n of MP - I I • 
A mixture of MP - I I (50 mg) , a c e t i c anhydride (2 ml) 
and p y r i d i n e (1 ml) was hea ted on a wate r ba th f o r two 
h r s . and worked up as u s u a l . The p roduc t on c r y s t a l l i z a t i o n 
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from CHCl- - MeOH yielded colourless needles (30mg) , m.p. 
150°C. From ^H-NMR data it was found to be quercetin-3-0-o<:-
L-rhamnopyranoside octa-acetate (MP -IIA) . 
^H-NMR(CDC1J X Values on 5 scale 
6.86 (lH,d, J « 2.5 Hz, H-6) ; 7.32 (lH,d,J«2.5 Hz, 
H-8) ; 7.46 (lH,d,J » 9Hz, H-5'); 7.90 (lH,d, J = 2. 5 Hz, 
H-2'); 7.80 (lH,q, J « 9 Hz & 2.5 Hz, H-6'); 3.29-3.46 
(IH, m, H-5*); 4.93-5.22 {3H, m, H-2", H-3'' and H-4*); 
5.68 (lH,d, J = 2 Hz, anomeric proton H-l"); 1.97-2.12 
{9H, aliphatic acetyls of rhamnose moiety); 2.31-2.43 
(12 H, aromatic acetyls); 0.88 (3H,d,J « 2Hz, rhamnose 
methyl) . 
Hydrolysis of MP -II 
An alcoholic solution of MP -II (20 mg) was heated 
with 6% aq, hydrochloric acid on a water bath for 2 hrs. 
The yellow solid (MP -IIH) thus separated was filtered, 
washed well with water and dried. It was crystallized from 
MeOH as yellow needles, m.p. 315°C, R^  0.21 (BPF), identified 
as quercetln by U.V, spectral studies and sugar as rhamnose 
by paper chromatography. 
U.V. spectral data of (MPg-H H) \j^g^^ nm 
MeOH 255, 270 sh, 300 sh, 371 
+ NaOMe 247 sh, 322 
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+ A l C l j 273, 305 s h , 3 3 3 , 458 
+ NaOAc 258 sh , 274, 330, 388 
+ NaOAc + H^BOj 265, 305 s h , 391 
P e r m e t h y l a t i o n of MP - 1 1 f o l l o w e d by h y d r o l y s i s 
MP - I I was p e r m e t h y l a t e d as d e s c r i b e d p r e v i o u s l y and 
then i t was h y d r o l y s e d w i t h a q . HCl and ACOH. The h y d r o l y s e d 
p r o d u c t s a f t e r u s u a l work-up were i d e n t i f i e d as q u e r c e t i n 
5 , 7 , 3 ' , 4 ' - t e t r a t r e t h y l e t h e r (MP - I I MH) and 2, 3 . 4 - t r i - O -
m e t h y l - L - rhamnose, R^ 0 , 7 6 TLC ( s i l i c a g e l j G ) , t o l u e n e -
methanol ( 4 j l ) 
Q u e r c e t i n 5 . 7 , 3 * . 4 ' - t e t r a i n e t h y l e t h e r (MP - I I MH) 
I t was c r y s t a l l i z e d from CHCl.-MeOH as l i g h t y e l l o w 
n e e d l e s ('-'40 mg) , m.p, 195-196°C. 
U.V. absorption maxima (\„^„ nm) 
MeOH 251, 360 
+ AlCl^ 261, 421 
+ AICI3+ HCl 259, 419 
+ NaoAc 25 2, 36 2 
+ NaOAc+H BO^ 250, 361 
3-acetoxy -5,7, 3', 4'-tfetramethoxy flavone 
MP -II MH (30 mg) was dissolved in 0.5 ml pyridine 
y 
and 1 ml acetic anhydride and then heated on a water bath 
for 2 hrs. The reaction mixture was cooled, poured on to 
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crushed i c ? , f i l t e r e d , washed wel l wi th wate r , d r i e d , 
evapora t ed and c r y s t a l l i z e d from CHCl.-MeOH t o ach ieve 
c o l o u r l e s s need le s , m.p. 1 6 0 - l 6 i ° c . 
^H-NMR (CDCl^) : va lue s on g s c a l e 
7.35 (2H, q, J = 2.5 Hz & 9 Hz, H - 2 ' , 6 ' ) ; 6.84 
( lH,d , J = 9 Hz, H - 5 ' ) ; 6.93 (IH, d. J = 2.5 Hz, H-8) ; 
6 ,22 (IH, d, J « 2.5 Hz, H-6) ; 3 .77 , 3 .82, 3.84 (12 H, 
4 X OMe) ; 2.29 (3H, s , 1 x OAc) . 
^fWjogrgrptTg 
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The s e a r c h of p h y s i o l o g i c a l l y a c t i v e p r o d u c t s which 
c o n t r o l t h e b i o c h e m i c a l p r o c e s s of d i f f e r e n t s y s t e m s h a v e 
a c t e d as a p o w e r f u l s t i m u l u s f o r t h e d e v e l o p m e n t of c h e m i s t r y 
of h e t e r o c y c l i c compounds . 
A number of h e t e r o c y c l i c a n a l o g u e s of c h a l c o n e s 
1-19 have b e e n r e p o r t e d , Some of t h e s e a r e a n a l o g u e s of 
p y r r o l e , i n d o l e , f u r a n , p y r i d i n e , l > 4 - b e n 2 o d i o x a n , p y r i -
d o n e , p y r a z o l e , f e r r o c e n e and c y m a n t r i n e . 
T h i a z i n e s a r e an i m p o r t a n t c l a s s of h e t e r o c y c l e s . 
The compounds c o n t a i n i n g t h i a z i n e m o i e t y a r e a s s o c i a t e d 
20 
w i t h a v a r i e d r a n g e of b i o l o g i c a l a c t i v i t i e s , s u c h as 
21 2 2 
c e n t r a l n e r v o u s s y s t e m d e p r e s s a n t , a n t i c h o l e s t e r m i c , 
23—25 
and f u n g i c i d a l and b a c t e r i c i d a l . Some of t h e s e com-
pounds a r e used as t r a n q u i l i z e r s . 
T h i a z i n o n e s a r e s i x membered h e t e r o c y c l i c compounds 
c o n t a i n i n g one s u l p h u r and one n i t r o g e n a tom. Smolanka 
27 
e t a l s y n t h e s i z e d 5 , 6 - d i h y d r o - l , 3 - t h i a z i n e - 4 - o n e . A 
combined method f o r t h e s y n t h e s i s of t h i a z o l i d i n o n e s and 
28 t h i a z i n o n e s was r e p o r t e d by Natsukawa e t a l . H e i n d e l 
29 and c o - w o r k e r s p r e p a r e d b e n z o t h i a z i n o n e s from 0 - m e r c a p -
t o b e n z a m l d e . 
30 
H u s a i n e t a l s y n t h e s i z e d t h e a l k y l c h a i n s u b s t i -
t u t e d t h i a z i n o n e s f rom o x o - f a t t y e s t e r s and long c h a i n 
35 
31 
a ldehyde , Ka la iya and Pas ikn have a l s o s y n t h e s i z e d the 
4 - t h i a z o l i d i n o n e s f o r b e t t e r t h e r a p e u t i c a c t i v i t y . 
Recen t ly some new t h i a z o l e d e r i v a t i v e s of d i h y -
d rocha l cones have been r e p o r t e d by Ahluwal ia and co-
workers 32 
l.Bromination H3C0- / \ 
2•Thiourea 
R = CH^ , R^ = NH^ 
33- 35 D i f f e r e n t l i t e r a t u r e r e p o r t s have shown t h e 
s y n t h e s i s of t h i a z i n e d e r i v a t i v e s by t h e r e a c t i o n of 
t h i o u r e a wi th d i f f e r e n t c h a l c o n e s . 
NH2CSNH2 
R^ - R^ = R3 = H 
P r e p a r a t i o n of 2, 3 - d i h y d r o - 2 , 4 - d i p h e n y l 1,5-
36 
b e n z o t h i a z e p l n e s i s a l s o r e p o r t e d by t h e a c t i o n of 
2-aininothiophenol w i th s u b s t i t u t e d c h a l c o n e . 
^x^cmmtL 
36 
These observations have prompted us to inves t iga te 
the reac t ion of chalcones with 3-inercaptopropionic acid 
in the presence of ammonium carbonate in an attempt to 
develop a simple methodology for such type of heterocy-
c l i c compounds. 
Reaction of chalcone (I) and subs t i tu t ed chalcone 
i . e . chlorochalcone (U) with 3-mercaptopropionic acid 
in presence of ammonium carbonate was carr ied out in 
benzene and afforded 1-phenyl-1-(2-carboxyethyl-mercapto-
2*-phenyl) ethyl te t rahydrothiazinone ( I I I ) and 1-p-chlo-
rophenyl-1-(2 '-Carboxyethyl-mercapto-2'-phenyl) ethyl 
te t rahydro thiazinone (IV). 
In another s e t of reac t ion , when chalcone and 
chlorochalcone were reacted with 3-mercaptopropionic acid 
without ammonium carbonate gave 3-(carboxyethyl-;nercapto-
3-phenyl) ethyl phenyl ketone (V) and 3-(carboxye thy l -
mercapto 3-phenyl) ethyl p-chlorophenyl ketone (VI) 
r e spec t ive ly . 
The s t ruc tu re of above compounds were es tabl i shed 
with the help of t h e i r microanalysis , IR, 'H-NMR and MS 
s p e c t r a l data . Formation of these compounds is depicted 
in the schemes (1-4) . 
37 
Reac t ion of chalcone (I) wi th 3- 'mercaptoproplonlc 
acid and ammonium ca rbona te 
Chalcone (I) was r eac t ed with 3 -mercap toprop ion ic 
acid in benzene wi th ammonium ca rbona t e to g e t l - p h e n y l -
l - ( 2*-carboxye thy l -mercap to-2*-phenyl ) e t h y l t e t r a h y d r o 
t h i a z i n o n e ( I I I ) . 
Scheme (1) 
^ \ \ HSCH,CH,COOH / T ^ ^ ^  J T ^ 




. ' • » • ' 
(1) 
Product ( I I I ) was analysed f o r C .H 0 TOL?-I§ 
spec t rum i l l u s t r a t e d bands a t 1685 cm" (CONH) and 1600 cm" 
(C=C benzene) . IR a b s o r p t i o n s were a l s o p r e s e n t a t 1450 cm' 
fo r (S-CH ) and a t 1410 cm"''- f o r (C-N) g roups . 'H-NMR 
spect rum showed s i g n a l s a t ($^7.25 - 7.9 b r , m (lOH, 
p h e n y l ) , 6.5 b r , s (IH, C-OH slow DO exchangeab le ) , 
5.25 b r , s (IH, NH,D20 exchangeable)^4. 2 t ( l H , C H - ^ ^ ) 
3.4 d (2H, CH -CH-Ph) , 2.6 b r , m (4H, 2xCH ad jacen t to 
both su lphur) and 2.3 b r , m (4H, CH -C and CH -COOH) . 
On the b a s i s of above s p e c t r a l " d a t a p roduc t ( I I I ) 




2 ' -phenyl ) e t h y l t e t r a h y d r o t h i a z i n o n e . The s t r u c t u r e 
of t h e p roduc t ( I I I ) was a l so confirmed by accu ra t e mass 
s p e c t r o s c o p y . I t gave molecular ion peak a t m/z 40 1 
FM"^, C ^ J H - ^ O O N S " ! o t h e r s i g n i f i c a n t peaks are a t 385 
[~Mt.NH2,12^, 314 [385-C3H5ON, 6%\ , 241 {j^'^-^<^^2^ 2" 
COOH, 15%] , 236 [313-CgHg, 20?r| 209 QMIC^QH^QONS, 55% 
19 6 Q M I C ^ ^ H ^ ^ O N S , 3 0 % ^ , 192{j^'c^^H^^O^S, 65%] and 105 
Q92-C-H_OS, base p e a k ] . Thus the s t r u c t u r e of ( I I I ) was 
1 -pheny l - l - ( 2 ' - c a r b o x y e t h y l - m e r c a p t o - 2 - - p h e n y l ) e t h ' y l 
t e t r a h y d r o t h i a z i n o n e . ' . 
Reac t ion of ch lo rocha lcone ( I I ) wi th 3 -mercap toprop ion ic 
acid and ammonium ca rbona t e 
Chlorochalcone ( I I ) was r e a c t e d wi th 3-mercapto-
p r o p i o n l c acid in benzene with ammonium carbona te to g e t 
l - p - c h l o r o p h e n y l - l - . ( 2* -ca rboxye thy l -mercap to -2 ' - pheny l ) 
e t h y l t e t r a h y d r o t h i a z i n o n e ( IV) . 
Scheme ( 2) 
HSCH2CH2COOH 
f N^i )2C03 
BENZENE SCHjCH^COOH 
( U ) ( I V ) 
39 
The p roduc t (IV) analysed for ^ H O^NS c i . 
The IR spectrum i l l u s t r a t e d the bands a t 1700 err" 
( COOH) 1680 cm"^ fo r (CO^ fH) , 1595 cm"-^  (C=C, benzene) , 
1450 cm'^ ( S-CH^) and 1405 cm'-^ ( NH) . The 'H-NMR 
spect rum showed s i g n a l s a t $ 7 . 3 - 7 . 9 b r , m {9H, p h e n y l ) , 
6.3 b r , s (IH, C-OH, D^O exchangeable , 5.3 br , s (IH, 
NH, slow D-O exchangeable ) , 3.5 d (2H, 0 0 - ^ 2 " ^ ^ ) ' 2.55 
b r , m (4H, 2xCH ; a d j a c e n t to both s u l f u r ) and 2.2 b r , m 
(4H, CH -CO and CH COOH). 
On the b a s i s of above s p e c t r a l d a t a p roduc t (IV) 
was i d e n t i f i e d as l - p - c h l o r o p h e n y l - l - ( 2 ' c a r b o x y e t h y l -
mercap to -2 ' -pheny l ) e t h y l t e t r a h y d r o t h i a z i n o n e . The s t r u c t u r e 
of t h e p roduc t (IV) was a l s o confirmed by mass s p e c t r o -
scopy. I t gave molecu la r ion peak a t m/z 4 35[M't", ^oi^ll'^^ 
NS CI, 12%] and o t h e r s i g n i f i c a n t peaks a t 392 [M^-CONH, 
9 ^ , 390[Mt_cOOH, 5%] , 362[^t_(cH) COOH, 20%] , 241 
[Tlt-C^QH^QO^S, base peak] , 212[240-CO, 30%] , 209 [Mt-C^^HgONSCl, 
60%], 195p.*Cj^j^Hj^^ONSCl, 40%] and 132[209 - C^H^, 20%]. 
Thus the s t r u c t u r e of compound (IV) was confirmed as i - p -
c h l o r o p h e n y l - 1 - ( 2 ' - c a r b o x y e t h y l - m e r c a p t o - 2 ' - p h e n y l ) e t h y l 
t e t r a h y d r o t h i a z i n o n e ( IV) , 
Reac t ion of chalcone (I) wi th 3 -mercap toprop ion ic ac id 
w i t h o u t ammonium c a r b o n a t e 
A s i m i l a r t r e a t m e n t of 3 -mercaptopropionic ac id 
and cha lcone in benzene wi thou t adding ammonium c a r b o n a t e 
40 
af forded 3 - (ca rboxye thy l -mercap to -3 -pheny l ) e t h y l phenyl 





\ / I I 
\ ( 0 
(v; 
Produc t (V) was analysed for O.JA.^Qi-S. The IR 
l b l b J 
spect rum of the compound (V) d i s p l a y e d bands a t I7i0 cm" 
(COOH) , 1690 cm"-^  (C«0), 1600 (C«C) and 1450 cm"-^(S-CH ) . 
NMR spect rum i l l u s t r a t e d s i g n a l s a t 5 7.2 - 7.9 br , m 
(lOH, p h e n y l ) , 5.25 b r , (IH, COOH) , DO exchangeab le ) , 
4.56 t (IH, HC-Ft) , 3. 6 d (2H, CO-CH^-CH) and 2.57 b r , m 
(4H, S-CH -CH -) . On the b a s i s of above in format ions the 
p r o d u c t (V) was formula ted as 3 - ( c a r b o x y e t h y l - m e r c a p t o -
3-phenyl) e t h y l phenyl ketone(V) . 
The s t r u c t u r e of the p roduc t (V) was a l so confirmed 
by mass s p e c t r o s c o p y . I t s mass spec t ram showed molecu la r 
ion peak at nv/z 314rM' , 259i| . Other s i g n i f i c a n t peaks 
41 
appeared a t 241 [^^-(CH^) ^ COOH, 2 2%] , 2ll[}\^-C^H^, 2 2%] 
209[M"^-C^H50 , base p e a k ] , 195|2lt-CgH^O. 45%], 132 Q o 9 -
CgHg, 405^1 and l^^\}!^^-^^iV.^^Q^S, 97%J . 
poactlon of chlorochalcone with 3~mercapto p r o p i o n i c 
acid w i t h o u t ammonium ca rbona te 
Chlorochalcone was r e a c t e d w i th 3-mercapto p r o p i o n i c 
acid in benzene w i t h o u t adding ammonium carbonated afforded 
3 - (ca rboxye thy l -mercap to -3 -pheny l ) e t h y l p -ch lo ropheny l 
ketone (VI) . 
Scheme (4) 
HSCHgCHjCOOH 
BENZENE ^ij- C —CH_ I I 2 
0 
SCHjCHjCOOH 
(1I> (VI ) 
The p roduc t (VI) was analysed for C Q H ^ 0 , S C 1 . 
IR spec t rum I l l u s t r a t e d the bands a t 1710 cm" ^  (COOH) , 
1690 cm'-^CC^O), 1590 cm"-^  (C«C) and 1450 cm" "^  (S-CH^). 
NMR spec t rum e x h i b i t e d s i g n a l s a t 6 7 . 2 - 8 . 0 b r , m (9H, 
p h e n y l ) , 5.9 b r (IH, COOji, D_0 exchangeab le ) , 4 .55 t 
(IH, HC-^\) . 3.5 d (2H, CG-CH^-CH-) and 2.5 b r , m 
42 
(4H, S-CH -Cii^-) . On the b a s i s of s p e c t r a l da t a produc t (VI) 
was formula ted as 3 - (ca rboxye thy l -n ie rcap to -3 -pheny l ) e t h y l 
- p - c h l o r o p h e n y l k e t o n e . 
F u r t h e r s u p p o r t f o r the above s t r u c t u r e was o b t a -
ined from a s tudy of i t s mass measurement. I t showed a 
molecu la r ion peak a t m/z 348 [M"^, 10%] . Other impor t an t 
peaks were a t 289 [^M^-CH COOH, 20?r| , 271 Qlt-CgH , 25%], 
243[Mt.'s (CH^) 2 COOH, 30%] , 236 FMt- CgH^Cl, 45%~| . 209 
[Mt-C^H^OCl, 80%] , 195[M"J"-CgHgOCl, 40%] and 139 jj^-C^^H^^ 
O S , base peakj . Thus s t r u c t u r e of compound (VI) was 
confirmed as 3-{Carboxyethyl-m.ercapto-3-phenyl) e t h y l - p -
ch lo ropheny l ketone) . 
'^^xpermtni^L 
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React ion of Chalcone (I) and Chlorochalcone ( I I ) with 
3-mercap topropion ic ac id and ammonium c a r b o n a t e . 
General p rocedure •» A : 
3 -mercap toproplon lc ac id (7 .0 m mol) was taken in a 
round bottom f l a s k In benzene (15-30 ml) and r e f l uxed for 
2 hrs by using Dean's S ta rk wa te r C o l l e c t o r . The r e a c t i o n 
mix ture was al lowed t o cool a t room t e m p e r a t u r e , t o t h i s 
chalcone (2 .5 m-mol) was added and r e f l uxed for 1 h r . more 
and then ammonium carbona te (10 m mol) was added. A v i g r o u s 
r e a c t i o n took p l a c e . The c o n t e n t s were f u r t h e r r e f luxed fo r 
3 h r s and t h e p r o g r e s s of t h e r e a c t i o n was moni tored by TLC 
and evapora ted under reduced p r e s s u r e . The r e s i d u e was 
e x t r a c t e d wi th d i e t h y l e t h e r , washed wi th 10% NaHCO^ s o l u -
t i o n and d r i e d over anhydrous sodium s u l f a t e (Na«SO.), The 
s o l i d t h u s o b t a i n e d was c r y s t a l l i z e d from benzene-methanol 
( 9 5 : 5 , v /v) fu rn i shed whi t e c r y s t a l s in q u a n t i t a t i v e y i e l d . 
Syn thes i s of l - p h e n y l - 1 - ( 2 ' - c a r b o x y e t h y l - m e r c a p t o - 2 ' - p h e n y l ) 
e t h y l t e t r a h y d r o t h l a z i n o n e ( I I I ) : 
Chalcone (0.52 g, 2.5 mol) in benzene (30 ml) was 
r e a c t e d wi th 3 -mercap toprop ion ic ac id (0.74 g, 0.4 5 ml, 
7 m mol) in p resence of ammonium carbona te (0 .78 g, 10 m 
mol) a f forded t h e product ( I I I ) , y i e l d 97%, m.p . 158°C. 
IR (KBr) : 1685 cm""^  (CONH) , 1600 on"-^ (C=C, benzene) , 
1450 cm"-'- (S-CH ) and 1410 cm"-^  (C-N) . ^H-NMR (60 MHz; 
O 
CDCl3);6 7 . 2 5 - 7 . 9 br ,m (lOH, p h e n y l ) , 6.5 b r (IH, C-0K,D20 
exchangeable), 5.2 br,s(lH, NH, slow D^O exchangeable). 
44 
4 . 2 t ( IH, H C - ^ 3 ^ ' 3 .4 d (2H, CH2-CH-Ph) , 2 . 6 b r , m ( 4 H , 
2xCH , a d j a c e n t t o b o t h s u l f u r and 2 . 3 b r , m (4H, CH -C=0 
and CH COOH) . MS : m/z 401 Vkt, 15%1, 385 QM^'NH , 12%] , 
314 [jeS-C^HgON^ eojT] , 241 [^314-(CH2)2COOH, i S y J , 236 
[ I l3 -CgHg, 20?r) , 209 QM^-C^QH^J^CNS, 55%~] , 196 [ M ^ ^ ^ ^H^.^CNS, 
30?r| , 192 [j4-*C^ H^2°2^ ' ^ ^ 3 ^"*^ ''•^^ Q ^ ^ - C ^ H ^ C S , b a s e p e a k j 
S y n t h e s i s o f l - p - C h l o r o p h e n y l - l - ( 2 * - C a ^ b o x v e t h y l - m e ^ c a p t o -
2 ' - p i ^ e n y l ) e t h y l t e t r a h y d r o t h i a z l n o n e ( i v ) 
C h l o r o c h a l c o n e CO.6 g, 2 . 5 m mol) i n b e n z e n e 130 ml) 
was r e a c t e d w i t h 3 - m e r c a p t o p r o p i o n i c a c i d ( 0 . 7 4 g, 0 . 45 m l , 
7 m mol) i n p r e s e n c e of ammonium c a r b o n a t e ( 0 . 7 8 g, lO m 
mol) a f f o r d e d t h e p r o d u c t ( I V ) , y i e l d 97%, m . p . 145°C. 
^^ (KBr)* ^"^^^ ^ " ^ (COOH), 1680 an"^ (CONH) , 1595 
(CsC, b e n z e n e ) , 1450 (S-CH.) and 1405 Cm'"'- iN-H) . ^H-NMR 
(60 MHz, CDCI3) : ^ 7 . 3 - 7 . 9 b r , m (9H, p h e n y l ) , 6 . 3 b r UH, 
COOH, D^O e x c h a n g e a b l e ) , 5 . 3 b r , s (IH, NH, s low D C e x c h a n -
g e a b l e ) , 4 . 5 t ( IH, H C — / j ^ ) , 3 .5 d (2H, CO-CH -CH) , 2 .55 
b r , m (4H, 2XCH2, a d j a c e n t t o b o t h s u l f u r ) and 2 . 2 b r , m 
(4H, CH2-CO and CH2COOH). MS : m/z 435 [Mt, 12%^ , 392 
[Mt'cONH, 9%] , 390 [M^ 'COOH, 5%! , 362 [Mt.*(CH2) 2CCGH, 20%] 
241 [^--C^Qii^QO^S, b a s e p e a k ] , 212 [ j 4 0 - C O , 30%J , 209 
FM^'C H ONSCl, 60%] , 195 FM^'C H ONSCl, 40%] and 132 
^— 10 y —^ I— 11! 11 — 
[209-CgHj ,20%] . 
R e a c t i o n of c h a l c o n e ( I ) and c h l o r o c h a l c o n e ( I I ) w i t h 
3 - m e r c a p t o p r o p l o n i c a c i d w i t h o u t ammonium c a r b o n a t e 
45 
General p rocedure - B : 
The r e a c t i o n was performed wi th chalcone (2.5 m mol) 
and 3-mercap topropion ic a c i d (5 m mol) wi thout ammoniuni 
ca rbona te fo l lowing t h e g e n e r a l procedure as d e s c r i b e d 
e a r l i e r . 
Syn thes i s of 3 - (Carboxve thy l -mercap to-3-phenyl ) e t h y l phenyl 
ketone (V) 
Chalcone (0.52 q, 2.5 m mol) in benzene (15 ml) was 
t r e a t e d wi th 3 -mercap toprop ion ic a c i d (0.53 g, 0.40 ml, 5 m 
mol) i n a s i m i l a r manner a s d e s c r i b e d e a r l i e r , y i e l d e d t h e 
product (V), m .p . 145-146°C. 
IR/j^^v : 1710 cm"-'- (COOH) , 1690 cm""'- (C=C), 1600 cm"-^  
(C=C) and 1450 cm~^ (S-CH,) . ''-H-NMR (60 MHz, CDCl^) : 5 7 .20 -
7.9 b r , m (lOH, p h e n y l ) , 5.25 b r (IH, COOH, DO exchangeab le ) , 
4 .56 t (IH, H C - ^ 3 ) , 3.6 d (2H, CO-CH2-CH) and 2.57 br,m 
{4H, S-CH -CH -) . MS : m/z 314 [ T M ^ , 2 5 % ^ , 241 |7lt_(cH ) 
2' 2 COOH 
22?£) , 237 [M'^-CgH^, 22%~| , 209 [jl t-c^H^O, base p e a k ] , 195 
[nt-CgH^G, 4556] , 132 |3°^~^6"5' ^^"^ ^"^ ^°^ Cj^^"*^! 1^13^2^' 
97%] . 
Syn thes i s of 3 - ( ca rboxye thy l -mercap to -3 -pheny l ) e t h y l - p -
chlorophenyl ketone (VI) 
Chlorochalcone (0 .6 g, 2.5 m mol) in benzene (15 ml) 
was r e a c t e d wi th 3 -mercap top rop ion ic ac id (0.53 g, 0.40 ml, 
5 m mol) y i e l d e d t h e produc t (VI) , m.p , 140-14l°C. 
IR^vT. •^  '' 1710 cm"-^  (COOH), 1690 cm""'" (C=0), 1590 cm~^ (KBr) 
(C=C) and 1450 cm"-^  (S-CH^) . •''H-NMR (60 MHz, CDCI3) : 
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$ 7 . 2 - 8 . 0 b r , m (9H, p h e n y l ) , 5.9 b r (IH, COOH, D^O exchange-
a b l e ) , 4.55 t (IH, H C — ^ ^ ) , 3.5 d (2H, CC-CH^-CH) and 2.5 
br,m (4H, SCHj-CH ) . MS : m/z 348 QM"*", 10%] , 289 [^ M -^CH^COOH, 
2 0 ^ , 271 []Mt-CgH^, 25%] , 24 3 []Kt-SCH2CH2COOH, 30%] , 236 
[Mt-CgH^Cl] , 209 [wt-C^H^OCl, 80%] , 195 [Mt-CgHgOCl, 4i 
and 139 [^^"^A 1^12^2^' ^^^® peak] . 
0%] 
/ = \ 
^ ^S NH 
5CH2CH2COOH 
O 
I (111 ) 
(NHz,)2C03 
S E N Z E N E 
v\/An 
SHCHoCHoCOOH ^ A V V 
C—CH=CH ' ^^ 
\ \ / / 
C_CH2-CH^\ / / 
0 
SCH2CH2COOH 
( V ) 
(I) 
CI 
\ \ / / 
C-CH=CH 
0 
( I I ) 
( NH^)2C03 H5(CH2)2COOH 
BENZENE 
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